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A vision for development and utilization
of high-throughput phenotyping and big
data analytics in livestock
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Abstract

Word count: 216

Automated high-throughput phenotyping with sensors, imaging, and other on-farm technologies has resulted in a flood of data that
are largely under-utilized. Drastic cost reductions in sequencing and other omics technology have also facilitated the ability for
deep phenotyping of livestock at the molecular level. These advances have brought the animal sciences to a cross-roads in data
science where increased training is needed to manage, record, and analyze data to generate knowledge and advances in
agriscience related disciplines. This paper describes the opportunities and challenges in using high-throughput phenotyping, “big
data,” analytics, and related technologies in the livestock industry based on discussions at the Livestock High-Throughput
Phenotyping and Big Data Analytics meeting, held in November 2017 (see:
https://www.animalgenome.org/bioinfo/community/workshops/2017/). Critical needs for investments in infrastructure for
people (e.g. “big data” training), data (e.g. data transfer, management and analytics), and technology (e.g. development of low cost
sensors) were defined by this group. Though some subgroups of animal science have extensive experience in predictive modeling,
cross-training in computer science, statistics and related disciplines are needed to use big data for diverse applications in the
field. Extensive opportunities exist for public and private entities to harness big data to develop valuable research knowledge and
products to the benefit of society under the increased demands for food of a rapidly growing population.

Contribution to the field

This manuscript describes priorities set by scientists from a variety of disciplines gathered at USDA in Beltsville, MD to discuss the
potential of big data, high-throughput phenotyping and precision agriculture technologies to transform animal agriculture in the
US. Our meeting was entitled the, “Livestock High-Throughput Phenotyping and Big Data Analytics (Livestock HTP and Big Data)
meeting,” https://www.animalgenome.org/share/meetings/LivestockHTP This meeting brought together industry, academia,
government and funding agency representatives to discuss benefits and challenges in establishing analytics, technologies and
expertise to utilize the wealth of high-throughput data generated in animal agriculture. Animal scientists, engineers, computer
scientists and statisticians interacted in these discussions to set research priorities for funding agencies. This manuscript
describes the investments needed in data, technologies and people this consortium felt were important in precision livestock
science. It serves as a road map, including background examples of data science in the animal sciences, standardized terminology,
guidelines for data management and the concept of a data driven triad in livestock big data analysis focused on technology, data
and people centered around animals. Though there are other manuscripts on the application of precision data in livestock, this
manuscript stands alone as a benchmark on research priorities defined by academia and industry.
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